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A comparison of formative versus reflective approaches for the measurement 
of electronic service quality 
 
 
 
 
 
 
Abstract 
 
 Drawing upon the extant literature, we examine the definition, conceptualization, and 
measurement of electronic service quality (e-SQ) and propose an alternative measurement 
approach. We posit that customers’ perceptions of overall e-SQ are influenced by six proximal 
antecedents: security/privacy, fulfillment/reliability, website design, customer service, 
informativeness, and customization. Using three independent samples of real customers of three 
hotel reservation sites, we assess the proposed measurement approach via appropriate scale 
development procedures. Findings indicate that a causal structure that considers e-SQ as a 
distinct construct that is influenced by six proximal antecedents should be preferred over a 
second-order reflective measurement model. We discuss theoretical implications of our proposed 
measurement method, make recommendations for service firms, and offer directions for future 
research. 
 
 
Keywords: electronic service quality; scale development; formative vs. reflective specification. 
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Introduction 
 
The Internet has rapidly evolved into an important marketing medium and channel for purveyors 
of services since its inception. A strong online presence offers enormous opportunities to 
companies to expand customer base, sales revenues, and profits, contingent on site’s 
effectiveness for attracting qualified visitors, converting them into paying customers, and 
developing a loyal following (Schlosser, White, and Lloyd 2006). The rapid growth of the 
Internet in 1990s led to intense competition across platforms which, in turn, center-staged the 
critical role of service quality as the primary source of competitive advantage in online channels. 
Superior electronic service quality (e-SQ) enables companies to satisfy customers’ needs and 
preferences, enhance loyalty, and maintain longer term profitable relationships.  
Not surprisingly, a growing body of research has developed e-SQ measurement tools and 
examined its relationship with consumer satisfaction, trust, and loyalty (e.g., Anderson and 
Srinivasan 2003; Finn, Wang, and Frank 2009; Kim, Jin, and Swinney 2009; Shankar, Smith, 
and Rangaswamy 2003). There is a broad consensus among researchers that e-SQ enhances 
customer loyalty (Chang and Chen 2008; Harris and Goode 2004). However, researchers also 
acknowledge that the nature and the strength of the relationships between e-SQ, e-loyalty, and 
their correlates are context-specific and vary across different cultures, product categories, and 
websites (Gupta and Kabadayi 2010). Therefore, further research is essential to uncovering a 
comprehensive set of e-loyalty antecedents within different empirical settings. Another research 
stream focuses on the conceptual definition and measurement of the key dimensions of e-SQ and 
the development of psychometrically sound scales (e.g., Bauer, Falk, and Hammerschmidt 2006; 
Fassnacht and Koese 2006; Parasuraman, Zeithaml, and Malhotra 2005; Wolfinbarger and Gilly 
2003). These efforts have led to different conceptualizations of e-SQ.  
Nevertheless, a number of critical issues heighten the importance of further research on e-
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SQ. Our goal in this study is to highlight and address three important research gaps in the extant 
literature. First, some researchers treat individual dimensions of e-SQ as direct drivers of 
satisfaction, trust, or loyalty (e.g. Bart, Shankar, Sultan and Urban 2005; Srinivasan, Anderson, 
and Ponnavolu 2002). However, customers’ attitudes and behavior are most likely influenced by 
overall service quality perceptions (Brady and Cronin 2001). Therefore, there is a need to 
develop a robust measurement approach for overall e-SQ. Our objective in this study is to 
demonstrate that customers’ perceptions of overall e-SQ is a distinct construct which can be 
measured directly and independently of its causes. Second, most studies conceptualize e-SQ as 
comprising of reflective indicators (Ladhari 2010). Some have argued that an e-SQ scale 
comprised of reflective indicators leads to model misspecification and ultimately to biased 
results (Collier and Bienstock 2006). To the best of our knowledge, no previous study has 
explicitly compared a measurement approach based on the use of reflective indicators with the 
alternative which is based on the use of formative indicators. This study assesses the 
appropriateness of each measurement approach by examining the relevant theory and employs 
robust structural equation modeling procedures to empirically compare a reflective vs. a 
formative specification for e-SQ. Based on our findings, we propose a measurement approach 
that rests on defining and measuring overall e-SQ as a distinct entity, and treat individual service 
quality dimensions as proximal antecedents of this construct. Third, most previous research has 
focused on online shopping for goods, largely ignoring electronic services (Fassnacht and Koese 
2006).1 Thus, a universal measurement model applicable across different kinds of electronic 
services is yet to emerge (Fassnacht and Koese 2006; Ladhari 2010). Currently, there is no 
consensus either in the number and nature of e-SQ dimensions or the exact structural relationship 
                                                 
1We distinguish between online shopping and electronic services in that the former typically deals with purchases of 
tangible goods, whereas the latter group generally deals with arrangements involving intangible goods, such as hotel 
or airline reservations. 
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between these dimensions and the overall e-SQ construct. This study also contributes to the 
literature by using data from three independent samples drawn from the real customer data bases 
of three different hotel reservation sites. 
We accomplish our objectives in three separate studies. Studies 1 and 2 involve the 
development and empirical validation of a distinct measure for e-SQ as well as six proximal 
antecedents of customers’ perceptions of overall e-SQ. Study 3, in turn, further assesses the 
external validity of the scales developed in Studies 1 and 2, using data gathered from customers 
of a different service-based website. In the following sections, we first discuss the research 
background and hypotheses. We then present Studies 1and 2, which involve an iterative 
procedure for the conceptual development and empirical assessment of e-SQ and its proximal 
antecedents. Next, we present Study 3, which replicates the measurement scales developed in 
Studies 1 and 2 using a new sample of customers, and provides an empirical test for an expanded 
model of e-SQ. Using data for Study 3, we also perform a direct comparison of a reflective vs. a 
formative measurement model specification for e-SQ. We conclude with theoretical and 
managerial implications, limitations, and future research. 
 
Theoretical Background 
Three issues regarding e-SQ are key concerns in this investigation. These include defining e-SQ, 
identifying its underlying dimensions, and employing a robust approach for its measurement 
(Zeithaml, Parasuraman, and Malhotra 2002). Regarding a definition, Zeithaml, Parasuraman, 
and Malhotra (2002, p. 363) defined e-SQ as “the extent to which a website facilitates efficient 
and effective shopping, purchasing, and delivery of products and services.” A more generic 
definition is provided by Fassnacht and Koese (2006, p. 25) who assert that “the quality of 
electronic services is the degree to which an electronic service is able to effectively and 
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efficiently fulfill relevant customer needs.” Accordingly, within the context of this research, we 
define e-SQ as the perceptions of existing users regarding the overall quality of hotel reservation 
websites. 
 A review of the literature reveals a consensus among researchers regarding the 
multidimensionality of e-SQ, with multiple studies focused on identifying its relevant 
dimensions. Thus, a range of e-SQ models using different quality dimensions have been 
proposed and several reviews of e-SQ scales have been published.2 Given the volume of 
published works addressing e-SQ, it would be redundant to present yet another comprehensive 
review of this literature as a precursor to our investigation (see Appendix 1 for a summary of key 
e-SQ studies). However, four important limitations of the extant literature motivate us to reassess 
the aforementioned critical issues concerning e-SQ construct (i.e., definition, conceptualization, 
and measurement) and serve as the basis for the need for further development of this scale and, 
hence, this investigation. 
First, the majority of early e-SQ studies examine website interface, and ignore the 
complete purchase experience (e.g., Collier and Bienstock 2006). Second, the terminology used 
in different studies is seemingly convoluted (Holloway and Beatty 2008). In fact, most lack a 
clear definition for e-SQ construct, even though the same terms have been used to refer to 
different sub-dimensions of e-SQ across studies (Fassnacht and Koese 2006). Third, rigorous 
tests of the psychometric properties of their newly-developed scales have been scarce (Ladhari 
2010). Finally, e-SQ studies have often relied on convenient samples of students. Students’ 
                                                 
2These include SITEQUAL (Yoo and Donthu 2001), PIRQUAL (Francis and White 2002), WEBQUAL (Loiacono, 
Watson and Goodhue 2002), eTailQ (Wolfinbarger and Gilly 2003), E-S-QUAL (Parasuraman, Zeithaml, and 
Malhotra 2005), eTransQual (Bauer, Falk, and Hammerschmidt 2006), and ER-SERVCOMPSQUAL (Rossiter 
2009). Representative reviews and assessments of the e-SQ literature include Fassnacht and Koese (2006), 
Holloway and Beatty (2008), Ladhari (2010), Lin and Hsieh (2011), Rowley (2006), Tan, Benbasat, and Cenfetelli 
(2013), and Parasuraman, Zeithaml, and Malhotra (2005). 
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evaluations are usually limited to the characteristics of a particular website and do not consider 
the whole purchase process (Parasuraman, Zeithaml, and Malhotra 2005). Moreover, the use of 
student populations limits the generalizability of the scales and reduces their applicability to 
broader populations of online users (Ladhari 2010). Overall, the extant literature leads to the 
conclusion that available e-SQ scales are context-specific, suffer from poor external validity, and 
cannot be used for different online services (Fassnacht and Koese 2006; Ladhari, 2010). These 
conditions serve as the basis for a new e-SQ scale that follows rigorous psychometric scale 
construction procedures for use in a given situation. 
 
e-SQ Measurement Specification 
In general, two measurement perspectives regarding the structural relationship between the latent 
construct and its indicators exist: one based on the use of reflective indicators, and another based 
on the use of formative indicators (Diamantopoulos and Winklhofer 2001; Jarvis, MacKenzie, 
and Podsakoff 2003). Four criteria determine whether a construct is formative or reflective: (a) 
the direction of causality, (b) the interchangeability of the indicators, (c) the extent of covariation 
among the indicators; and (d) whether measures have the same antecedents and consequences 
(Jarvis, MacKenzie, and Podsakoff, p. 203). In a reflective-indicator model, the direction of 
causality is from the construct to the indicators, and changes in the underlying construct are 
expected to cause changes in the indicators. Moreover, indicators are interchangeable, share a 
common theme, and are expected to covary; therefore, dropping an indicator should not alter the 
conceptual domain of the construct. On the other hand, in a formative-indicator model, the 
direction of causation is from the indicators to the construct, and changes in the indicators are 
expected to cause changes in the underlying construct. Indicators need not be interchangeable or 
share a common theme, do not need to covary, and dropping an indicator may alter the 
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conceptual domain of the construct. Finally, in reflective models, indicators are required to have 
the same antecedents and consequences, something which is not necessary in formative models 
(Jarvis, MacKenzie, and Podsakoff 2003, p. 203).  
Most studies conceptualize e-SQ as a higher-order reflective construct (e.g., Bauer, Falk, 
and Hammerschmidt 2006), whereas other studies adopt a formative model (e.g., Collier and 
Bienstock 2006; Rossiter 2007, 2009). Surprisingly, most studies do not provide a justification 
for choosing a reflective or formative scale. To arrive at a more balanced, thorough, and 
seasoned decision about the measurement specification of e-SQ, we next provide a theory-driven 
solution to address this issue, followed by an investigation of empirical complexities of 
formative-indicator models. 
 
Theoretical Considerations 
Most studies that address the formative vs. reflective issue treat e-SQ as a formative-indicator 
construct (e.g., Collier and Bienstock 2006). First, it is reasonable to expect each e-SQ 
dimension to cause overall e-SQ and not vice versa. For example, a user’s assessment of a 
website’s quality in terms of customer service, privacy, or design contributes to forming 
perceptions about the overall e-SQ of the site. Second, e-SQ dimensions are not interchangeable. 
For example, security/privacy captures a unique aspect of the conceptual domain of the construct 
which cannot be substituted by other dimensions like site design or customization. Third, the 
different e-SQ dimensions are not required to covary. Finally, there is no evidence that the 
different e-SQ dimensions have the same antecedents and consequences. These theoretical 
criteria lead to the conclusion that e-SQ should be specified as a (higher-order) formative-
indicator construct. 
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Empirical Considerations 
Multiple studies assert that many constructs are incorrectly operationalized as reflective, whereas 
a formative scale would have better captured the domain. A likely explanation for this trend is 
the fact that a reflective specification is more convenient (e.g., Rossiter 2002). In contrast, the 
estimation of formative models is challenging. A major limitation of formative-indicator models 
is that they are under-identified and can be estimated only by following specific approaches. 
Jarvis, MacKenzie, and Podsakoff (2003, p. 213) propose that to achieve measurement model 
identification, each construct with formative indicators must emit paths to: (1) at least two 
unrelated latent constructs with reflective indicators; (2) at least two theoretically appropriate 
reflective indicators; or (3) one reflective indicator and one latent construct with reflective 
indicators. However, the two options that involve additional latent constructs with reflective 
indicators (i.e., options 1 and 3) have serious limitations, which relate to the error term or 
“surplus meaning” associated with formative constructs. In light of these problems, Jarvis, 
MacKenzie, and Podsakoff’s (2003) recommendation for solving the identification problem by 
adding at least two reflective indicators to a formatively specified construct is likely the best 
approach. Three advantages are evident in this approach: “(a) the formative construct is 
identified on its own and can go anywhere in the model; (b) one can include it in a confirmatory 
factor model and evaluate its discriminant validity and measurement properties; and (c) the 
measurement parameters should be more stable and less sensitive to changes in the structural 
relationships emanating from the formative construct” (Jarvis, MacKenzie, and Podsakoff 2003, 
p. 213). The two reflective indicators should provide a global assessment of the construct (e.g., 
overall e-SQ, overall job satisfaction, etc.).  
Following this logic, Wilcox, Howell, and Breivik (2008, pp. 1226-27) argue that “if the 
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researcher is able to obtain two reflective indicators, obtaining at least one more reflective 
indicator (but preferably several more) would result in a testable reflectively measured construct, 
and the problem of developing formative measures vanishes.” Accordingly, we propose that 
customers’ perceptions of overall e-SQ consist of a distinct construct which can be measured 
directly. Studies that define overall e-SQ as a distinct construct (measured directly and 
independently of its underlying dimensions), provide support for the veracity of this position 
(e.g., Barrutia and Gilsanz 2013; Fassnacht and Koese 2006; Montoya-Weiss, Voss, and Grewal 
2003). Another critical issue is whether individual quality dimensions (e.g., security/privacy, 
fulfillment/reliability, etc.) can or should be considered as causes of overall e-SQ or integral 
aspects of this construct. Wilcox et al. (2008) and Edwards (2011) argue that formative 
indicators cannot be both causes and integral parts of a construct, since causes and effects should 
be distinct entities. Therefore, it is plausible to consider e-SQ dimensions as causes of customers’ 
perceptions of overall e-SQ, vis-à-vis defining them as formative indicators of e-SQ. However, 
the dimensions of a construct cannot be treated as causes of the construct in the same way as any 
other causes (MacKenzie, Podsakoff, and Podsakoff 2011). Rossiter (2002) addresses this 
problem by making a distinction between proximal antecedents and the more remote causes, 
which is consistent with the goals of our research. As such, we conceptualize e-SQ dimensions 
as proximal antecedents of overall e-SQ. 
 
The Identification of e-SQ Proximal Antecedents 
First, we identify the e-SQ dimensions whose conceptual relevance and empirical significance 
have been established. There is no consensus on the relevant e-SQ dimensions, but the literature 
reveals that recent studies have relied on particular e-SQ dimensions. These include 
fulfillment/reliability, privacy/security, website design, and customer service (e.g., Holloway and 
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Beatty 2008; Parasuraman, Zeithaml, and Malhotra 2005). Another important e-SQ dimension 
relates to the provision of in-depth, accurate, relevant, and timely information (e.g., Collier and 
Bienstock 2006; Fassnacht and Koese 2006; Wolfinbarger and Gilly 2003). There is also ample 
support that informativeness is also a component of e-SQ (e.g., Montoya-Weiss, Voss, and 
Grewal 2003; Wolfinbarger and Gilly 2003). Finally, website customization is a quality 
dimension that is also frequently discussed (Rowley 2006), but is absent from the vast majority 
of available e-SQ scales. This is surprising, considering that the opportunity for personalization 
is a key feature of online channels and plays a crucial role in online customer relationship 
management programs. Moreover, empirical evidence indicates that customization is a 
significant correlate of online customer loyalty (Srinivasan, Anderson, and Ponnavolu 2002) and 
satisfaction (Chang and Chen 2008). These insights support the inclusion of customization as a 
sixth dimension in our model of the proximal antecedents of e-SQ.3 Below, we briefly describe 
the six dimensions of quality as proximal antecedents of e-SQ scale in our investigation. 
Privacy and security are major evaluative criteria in online services (Holloway and Beatty 2008; 
Parasuraman, Zeithaml, and Malhotra 2005). Privacy includes the protection of personal 
information, protecting anonymity, and providing informed consent. Security involves protecting 
users from the risk of fraud and financial loss from the misuse of their credit card or other 
financial information. Fulfillment and reliability capture issues relating to on-time and accurate 
delivery of the product or service, accurate product/service presentation, and error-free 
transactions (Zeithaml, Parasuraman, and Malhotra 2002). Informativeness refers to the 
presentation of accurate, timely, and complete information on a website and includes the 
availability of research facilities (Collier and Bienstock 2006; Wolfinbarger and Gilly 2003). 
                                                 
3Given that we aim to develop context-free scales of e-SQ and its antecedents which are applicable to different kinds 
of electronic services, quality-related logistics aspects of shopping (e.g., shipment tracking, delivery condition, 
timeliness of delivery) were not considered.   
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Customization is the ability of an e-service provider to tailor and adapt products, services, and 
the transactional environment to individual customers (Srinivasan, Anderson, and Ponnavolu 
2002). People value personalized experiences (Feldman and Lynch 1988), and customization 
increases the probability that customers will find something that they wish to buy. Website 
design includes the elements of a customer’s experience with the website such as navigation, site 
organization and layout, graphic design, and visual appearance (Collier and Bienstock 2006; 
Holloway and Beatty 2008). Finally, customer service is defined as receptive, helpful, and 
willing service that rapidly responds to customer inquiries (Wolfinbarger and Gilly 2003).  
 
Hypotheses Development  
As previously discussed, we propose that customers’ perceptions of e-SQ is a distinct construct 
which can be defined independently of its causes; the various e-SQ dimensions are considered as 
proximal antecedents of this construct. In line with this conceptualization, we assert: 
H1: (a) Security/privacy, (b) fulfilment/reliability, (c) informativeness, (d) customization, (e) 
website design, and (f) customer service have positive impacts on customers’ 
perceptions of overall e-SQ. 
 
To provide a comprehensive assessment of the psychometric properties of the proposed e-
SQ scale, a test of nomological validity is required (Lewis, Templeton, and Byrd 2005). To 
assess nomological validity, we introduced three additional constructs in Study 3, namely 
trusting beliefs, satisfaction, and loyalty intentions. Trusting beliefs and customer satisfaction 
represent important sought-after outcomes of e-SQ and therefore are appropriate for testing its 
nomological validity. Although not a central goal, we also assess the impact of trusting beliefs 
and customer satisfaction on customer loyalty intentions. Our conceptual model is tested in 
Study 3 (Figure 1) and the following hypotheses summarize the rationale for each relationship. 
…Insert Figure 1 about here… 
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e-SQ and trusting beliefs. The critical role of trust in successful business relationships has long 
been established (Doney and Cannon 1997; Morgan and Hunt 1994). Trusts consists of two 
interrelated components: trusting beliefs, i.e., expectations about an exchange partner’s 
trustworthiness (Moorman, Deshpandé, and Zaltman 1993); and trusting behavior, i.e., 
willingness to depend on a vendor (Mayer, Davis, and Schoorman 1995). Trust is of paramount 
importance in online markets (Harris and Goode 2004), and given that customers interact with 
the firm online, a website that conveys a high level of service is the best way to build and 
enhance trusting beliefs. Research has demonstrated a positive relationship between e-SQ and 
customer trust (e.g., Chen and Dibb 2010; Ha and Stoel 2009). Therefore, we posit: 
H2: e-SQ has a positive influence on customers’ trusting beliefs. 
e-SQ and satisfaction. e-SQ has a positive influence on consumers’ online satisfaction (e.g., 
Evanschitzky et al. 2004). Specifically, satisfaction is the pleasurable fulfillment of a service 
(Oliver 1999) which is more likely to occur when the experience of an online customer exceeds 
his/her expectations (Oliver 1997). Thus, higher quality levels of an e-service lead to higher 
satisfaction (Carlson and O’Cass 2010; Chang and Chen 2008). We thus propose: 
H3: e-SQ has a positive influence on customers’ satisfaction. 
Trusting beliefs and loyalty intentions. Loyalty intentions reflect a customer’s keenness to 
recommend a website to others, as well as his/her intentions to stay with it (Parasuraman, 
Zeithaml, and Malhotra 2005). Customers must trust a website to remain loyal online because of 
the absence of personal contact and concerns about security and fraud (Harris and Goode 2004). 
Trust is a key determinant of loyalty in online environments (e.g., Gupta and Kabadayi 2010; 
Harris and Goode 2004; Kim, Jin, and Swinney 2009). Thus, we assert: 
H4: Consumers’ trusting beliefs has a positive influence on their loyalty intentions. 
Satisfaction and loyalty intentions. Customer satisfaction and loyalty are inherently linked 
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(Oliver 1999). Research has demonstrated a positive relationship between e-satisfaction and e-
loyalty, albeit generally within tangible product contexts (Anderson and Srinivasan 2003; Kim, 
Jin, and Swinney 2009).  The literature offers some evidence of this relationship in other 
contexts, but its inclusion in our model is necessary and affords us the opportunity to re-examine 
it in an online, uniform, service-based context. Therefore, we propose: 
H5: Customer satisfaction has a positive influence on loyalty intentions. 
 
Study 1: Initial Assessment of the e-SQ Measurement 
We aim to develop appropriate measurement scales for overall e-SQ and its proximal 
antecedents in Study 1. Importantly, we perform an initial exploratory assessment of the 
psychometric properties of the respective measurement scales. 
 
Sample and Data Collection Procedure 
We used an online hotel reservation site for data collection purposes. The focal website operates 
as a hotel meta-search site and provides customers with the best deals online. As is commonplace 
with many such sites, the reservation is completed on hotels’ own websites. Our sample 
consisted of customers who made a specific hotel reservation during the 12-month period 
preceding this study (the standard in the tourism/hospitality industry and used by researchers). 
This time period is a full fiscal year within which an average customer is expected to have made 
at least one online hotel booking. The focal site provided all customer-related and contact 
information.  
We drew a random sample of 1,000 customers from the available pool for data collection. 
We developed a structured questionnaire consisting mostly of close-ended questions, and 
employed a professional service to develop an online version of the questionnaire. An e-mail 
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with a cover letter explaining the purpose of the study and a URL link to the questionnaire was 
sent to all respondents. We received 139 usable responses for a response rate of 13.9%.  
 
Measures 
Our constructs were developed based on the extant literature, and measurement items were 
adapted to our study context. We measured security/privacy, fulfillment/reliability, customer 
service, informativeness, and satisfaction using scales adapted from Wolfinbarger and Gilly 
(2003). For customization, we adapted items from Wolfinbarger and Gilly (2003) and 
Srinivasan, Anderson, and Ponnavolu (2002). Our website design measure is based on the scale 
developed by Bart et al. (2005), and adopts a broader definition of the term “navigation” to cover 
important website design aspects like appearance, layout, and ease of use. Website design also 
includes two items referring to the navigation structure obtained from Montoya-Weiss, Voss, and 
Grewal (2003). Finally, overall e-SQ was consisted of a four-item scale (Montoya-Weiss, Voss, 
and Grewal 2003). 
We conducted personal interviews with focal hotel reservation website customers to 
ensure a robust operationalization of constructs. We administered the questionnaire to several 
researchers familiar with online marketing, e-SQ, and tourism to assess its face validity. The 
final version of the questionnaire was pre-tested using a random sample of 100 customers, and 
no problems were observed with respect to measures, their clarity, or the questionnaire length. 
 
Analysis and Results 
Study 1 data were only subjected to exploratory analysis to purify our initial measures. We used 
a combination of exploratory factor analysis (EFA) and item-to-total correlations. We used 
principal components with varimax rotation. Following recommended standards, we dropped 
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items with factor loadings below .50 on all factors, as well as those with loadings greater than .50 
on two or more factors, or item-to-total correlations less than .40. Retained items loaded heavily 
on their a priori specified factor and had low loadings with the other factors (Appendix 2).  
 
 
Study 2: Measurement Validation 
In Study 2 we assess the validity and reliability of the measurement scales developed in Study 1, 
using confirmatory factor analysis (CFA). To insure robust results, we rely on a second hotel 
reservation site for data in Study 2. 
 
Sample and Data Collection Procedure 
We followed identical sampling and data collection procedures as in Study 1. Data were obtained 
via an online questionnaire using a different hotel reservation site. Our sampling frame consisted 
of all customers who made a hotel reservation during the 12-month period preceding Study 2. 
The site provided customer contact information, and e-mails with a URL link to the site hosting 
the questionnaire were sent to a random sample of 1,000 customers. To encourage participation, 
all those who completed the questionnaire were automatically entered in a drawing for a two-
night free accommodation for two at a luxury hotel. We received 262 usable questionnaires, for a 
response rate of 26.2%, equally split between males and females (n = 131).  
 
Analysis and Results 
Overall e-SQ and the six proximal antecedents of this construct were measured using the same 
items employed in Study 1 and retained after the scale purification procedures (see Table 1). 
We performed CFA using the EQS statistical package (Bentler 1995) to assess constructs’ 
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convergent and discriminant validity. We used the elliptical reweighted least square procedure 
(ERLS) which provides unbiased parameter estimates for multivariate normal and nonnormal 
data (Sharma, Durvasula, and Dillon 1989). In estimating the CFA model, each item was 
restricted to load on its a priori specified factor, with the underlying factors being permitted to 
correlate (Gerbing and Anderson 1988). To assess the goodness of fit of the estimated model, in 
addition to the chi-square statistic we used three common fit indices (comparative fit index: CFI, 
the non-normed fit index: NNFI, and the root mean square error of approximation: RMSEA) (Hu 
and Bentler 1999; McDonald and Ho 2002) which are also least sensitive to sample size 
variations (Fan, Thompson, and Wang 1999).  
Our chi-square is significant (χ2506 = 1114.71, p < .01), but alternative fit indices suggest 
adequate model fit: CFI = .98; NNFI = .98; RMSEA = .068) (Sharma et al. 2005). Moreover, all 
loadings were large and significant, indicating convergent validity (Table 1). We assessed 
discriminant validity using the most restrictive test provided by Fornell and Larcker (1981); for 
all possible pairs of constructs in our study, the shared variance was lower than the average 
variance extracted for individual constructs. These results provide evidence of discriminant 
validity. To assess construct reliability, we estimated Cronbach’s alpha coefficient, composite 
reliability score, and average variance extracted. For all constructs, the values obtained for these 
indices exceed the standards recommended in the literature (Table 1), thus demonstrating the 
reliability of our measurement scales. 
…Insert Table 1 About Here… 
 
Study 3: Measurement Replication and Nomological Validation 
Our key goal in this investigation is to confirm the proposed e-SQ measurement approach as 
comprising of a distinct overall measure of e-SQ and six proximal antecedents. In addition, we 
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assess the nomological validity of the e-SQ scale by examining its impact on customers’ trusting 
beliefs (H2) and satisfaction (H3). We also investigate the influence of trusting beliefs (H4) and 
customer satisfaction (H5) on customers’ loyalty. Further, we compare our proposed formative 
specification of e-SQ with an alternative measurement and structural model, in which e-SQ is 
specified as a second-order reflective construct. Finally, we compare a full mediation structural 
model, in which the proximal antecedents of e-SQ influence customer trusting beliefs and 
satisfaction only indirectly (through the mediating effect of e-SQ), with a partial-mediation 
model, in which the six proximal antecedents of e-SQ can influence trusting beliefs and 
satisfaction both directly and indirectly (Figure 1).    
 
Sample and Data Collection Procedure 
We used a third online hotel reservation site for Study 3. As in Studies 1 and 2, our sampling 
frame consisted of all customers who made a hotel reservation during the 12-month period 
preceding Study 3. We e-mailed 1,000 random customers, included a URL link, stating the 
objectives of the study and the importance of their contribution to its success. We received 228 
usable questionnaires, a response rate of 22.8% (male = 58.3%, college graduates = 71.4%).  
 
Measures 
We used the validated (Study 2) measurement scales for overall e-SQ and its six proximal 
antecedents. Customer trusting beliefs, satisfaction, and loyalty intentions were three additional 
constructs to allow an assessment of the nomological validity of our e-SQ scale. We obtained the 
scale for trusting beliefs from Schlosser, White, and Lloyd (2006). For customer satisfaction, we 
used a three-item scale obtained from Wolfinbarger and Gilly (2003). Our measure for loyalty 
intentions was drawn from Parasuraman, Zeithaml and Malhotra (2005).    
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Measurement Model Estimation 
Studies 1 and 2 provide a strong support for validity and reliability of our proposed measurement 
model for e-SQ. Concurrently, the large number of items used in measuring e-SQ and its 
proximal antecedents (34 in total) is admittedly a key constraint that may obscure the use of the 
specific scale in future research.4 Therefore, we sought to further refine our measurement model 
by removing certain items which may perform well in absolute terms (i.e., satisfy the 
recommended standards) but are less effective indicators of their underlying construct. In this 
respect, all items were subjected to EFA, and stricter criteria were applied to assess their 
significance. Thus, items with cross loadings of 0.4-0.5 or loadings substantially lower than 
those of the other items measuring the same construct were considered for elimination. Using 
this procedure, in combination with item-to-total correlation analysis, we dropped nine items 
(Table 1). Subsequent analyses were conducted with the remaining items. 
Following Anderson and Gerbing (1988), we first estimated the measurement model. The 
CFA model included our six proximal antecedents, e-SQ, trusting beliefs, satisfaction, and 
loyalty intentions. All measurement items were restricted to load on their a priori specified 
factor, with the underlying factors being permitted to correlate. Trusting beliefs was specified as 
a second-order factor comprising three dimensions: ability, benevolence, and integrity. The chi-
square value of 1866.77 with 941 degrees of freedom is significant (p < .01), indicating the 
absence of an exact fit. However, all other fit indices suggest adequate model fit: CFI = .98; 
NNFI = .97; RMSEA = .066. All factor loadings (first- and second-order) are large and 
significant indicating convergent validity (Table 1). Moreover, reliability estimates satisfy the 
                                                 
4We thank an anonymous reviewer for raising this concern.  
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recommended standards. Furthermore, for all possible pairs of constructs the shared variance is 
lower than the average variance extracted for individual constructs, providing evidence of 
discriminant validity. Overall, these findings demonstrate adequate measurement properties for 
Study 3 scales (Table 2). 
…Insert Table 2 About Here… 
Structural Model Estimation 
We tested our hypotheses by estimating the structural model shown in Figure 1. Table 3 presents 
parameter estimates, t-values, and fit statistics. The hypothesized model has a good fit to the data 
(χ2(961) = 2013.91, p < .01; CFI= .97, NNFI= .97, and RMSEA= .069). Importantly, standardized 
coefficients and corresponding t-values (Table 3) provide support for all but one of our 
hypotheses. Specifically, we find that security/privacy (H1a: β = .13, t = 2.34), 
fulfillment/reliability (H1b: β = .37, t = 6.27), informativeness (H1d: β = .71, t = 11.18), website 
design (H1e: β = .11, t = 1.93), and customization (H1f: β = .15, t = 2.82) have a significant 
positive influence on the formation of customers’ overall perceptions of e-SQ. On the other hand, 
customer service is not a significant antecedent of e-SQ (H1c: β = .04, t = .71). Furthermore, 
customers’ perceptions of e-SQ have a significant positive effect on customer trusting belief (H2: 
β = .52, t = 4.97) and customer satisfaction (H3: β = .65, t = 7.18). In turn, customer trusting 
beliefs (H4: β = .27, t = 4.09) and customer satisfaction (H5: β = .74, t = 8.79) have a positive 
impact on customer loyalty intentions. The R2 values obtained for the dependent variables were 
as follows: e-SQ 84%; trusting beliefs 42%; satisfaction 58%; and loyalty intentions 82%.  
 
…Insert Table 3 About Here… 
Estimation of Partial Mediation Models 
The structural model (Figure 1), represented by solid lines, is a full mediation model that 
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captures only the indirect effects of the six proximal antecedents of e-SQ on trusting beliefs and 
satisfaction, through the mediating effect of e-SQ. To investigate whether these antecedents of e-
SQ also directly affect trusting beliefs and satisfaction, we compared the full mediation model 
with two partial mediation models. The dashed lines in Figure 1 represent the direct influence of 
the antecedents of e-SQ on trusting beliefs and satisfaction. Because of the large number of 
parameters included in our structural model (and sample size restrictions), it was not possible to 
simultaneously test the direct effects on both trusting beliefs and satisfaction. Therefore, two 
separate partial mediation models were estimated. For trusting beliefs, results indicate that the 
partial mediation model has a significantly better fit (Δχ2 = 103.45, Δd.f. = 6, p<.001). Moreover, 
two of the parameters capturing the direct effects are statistically significant. Specifically, 
customer service (β = .19, t = 2.47) and customization (β = .46, t = 4.70) emerge as significant 
antecedents of trusting beliefs. Although customer service has no significant influence on e-SQ 
(H1c was not supported), it has a direct effect on customers’ trusting beliefs. Moreover, 
customization is also a critical factor since it influences trusting beliefs both directly and 
indirectly through the mediating effect of e-SQ. The second partial mediation model captured the 
direct influences of the six proximal antecedents of e-SQ on customer satisfaction. This model 
does not have a significantly better fit than the full mediation model: Δχ2 = 12.19, Δd.f. = 6, 
p>.05. Furthermore, none of the antecedents of e-SQ has a significant direct influence on 
customer satisfaction. Given these results, the addition of twelve new parameters in the structural 
model for capturing the direct effects of the antecedents of e-SQ on trusting beliefs and 
satisfaction is not warranted. Therefore, we recommend the full mediation model.  
 
Assessing a Reflective Specification of e-SQ 
The formative vs. reflective scales literature asserts that the choice (reflective versus formative 
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specification) should be theoretically-driven. Previous studies have developed key criteria which 
can assist researchers in determining whether a construct should be specified as formative or 
reflective (e.g., Diamantopoulos and Winklhofer 2001). Following a thorough review and 
assessment of these guidelines, we conclude that e-SQ should be specified as a higher-order 
formative construct. However, as previously noted, we hold that: (1) e-SQ is a distinct construct 
which can be measured directly and (2) various dimensions of e-SQ should be considered as 
proximal antecedents (instead of formative indicators). Nonetheless, to compare the two, the 
estimation of an alternative measurement and structural model that treats e-SQ as a second-order 
reflective construct has merit.5  
In doing so, we first developed a reduced version of our measurement model that 
included only seven constructs: the six proximal antecedents of e-SQ and the overall e-SQ that 
was measured with three reflective indicators. Using these constructs, we compared: (1) a 
formative model in which overall e-SQ is specified as a second-order formative construct that is 
caused by six first-order factors that serve as its formative indicators; and (2) a reflective model 
in which e-SQ is specified as a second-order reflective construct comprised of six first-order 
dimensions. The reflective model included also the overall e-SQ construct, which was allowed to 
correlate freely with the second-order e-SQ construct. Thus, the formative and the reflective 
measurement models included exactly the same observed variables and employed the same 
covariance matrix. The results obtained from the estimation of the two models reveal that the 
formative model has a better fit to the data (Formative model: χ2(254)=561.80; CFI=97; 
NNFI=.98; RMSEA=.073 vs. Reflective model: χ2(268)=693.35; CFI=96; NNFI=.96; 
RMSEA=.084). Moreover, in the reflective model, the loadings of the six first-order dimensions 
                                                 
5We thank the editor and the reviewers for this suggestion. 
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on e-SQ are large and statistically significant. In the formative model, the strength and 
significance of the path coefficients associated with the six proximal antecedents (formative 
indicators) of overall e-SQ are identical to those obtained from the estimation of the structural 
model (Table 3), and indicate that with the exception of customer service, all other dimensions 
have a significant influence on overall e-SQ. Overall, the empirical comparison of a formative 
vs. a reflective measurement model, along with the theoretical considerations previously 
discussed, lead to the conclusion that e-SQ should be specified as a second-order formative 
construct caused by six first-order formative indicators (considered in this study as “proximal 
antecedents”).    
Table 4 presents the results from the estimation of the structural model, with e-SQ 
specified as a second-order reflective construct. The findings indicate that e-SQ has a strong 
influence on customer trusting beliefs (β = .76, t = 5.98) and satisfaction (β = .76, t = 7.30), 
providing evidence for the construct’s nomological validity. The fit of the model is slightly 
worse compared to the respective formative model (χ2(847) = 1923.70, p < .01; CFI = .96, NNFI = 
.96, and RMSEA = .075). Notably, however, the parameter estimates are larger than those 
obtained from the estimation of the formative model. Nonetheless, before concluding that the 
reflective model is superior in this respect, we need to consider that the two models are not 
directly comparable. In the formative model, the six antecedents are causing e-SQ, whereas in 
the reflective model, the e-SQ construct is causing the six dimensions. This is a fundamental 
difference between the two models. It should also be taken into consideration that, in their 
influential study, Jarvis et al. (2003, p. 212) concluded that “paths emanating from a construct 
with a misspecified measurement model are likely to be substantially inflated, thus leading to 
Type I error.” Therefore, the large parameters estimates obtained from the estimation of the 
reflective model may be due to this kind of inflation. 
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…Insert Table 4 About Here… 
  
 Overall, our empirical results indicate that the specification of e-SQ as a second-order 
reflective construct meets the relevant validity and reliability standards (although the fit of the 
respective measurement and structural models is slightly worse compared to the respective 
formative models). However, as previously discussed, a thorough assessment of the structural 
characteristics of the e-SQ construct against a number of fundamental theoretical considerations 
leads to the definite conclusion that e-SQ should be modelled as formative. 
 
Discussion and Implications 
Our main objective in this study was to develop and empirically validate a psychometrically 
robust measurement model of e-SQ and its proximal antecedents. Leveraging the literature on 
formative vs. reflective scales, we proposed that customers’ perceptions of overall e-SQ can be 
conceptualized as a distinct construct which can be measured directly and independent of its 
causes. Moreover, we posited that dimensions of e-SQ can be conceptualized as proximal 
antecedents of e-SQ. We also proposed the six literature-driven antecedents of e-SQ: 
security/privacy, fulfillment/reliability, informativeness, customization, website design, and 
customer service. Our findings indicate that with the exception of customer service, all other 
quality aspects are indeed significant drivers of customers’ perceptions of overall e-SQ. A closer 
analysis of the results reveals that informativeness emerges as the strongest antecedent of e-SQ, 
which highlights the importance of providing customers with timely, accurate, and detailed 
information. Although e-SQ measurement research is still developing, certain quality aspects 
consistently emerge as critical determinants of customers’ e-SQ assessment. Specifically, the six 
proximal antecedents of e-SQ in this study include factors that have been previously identified as 
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the strongest drivers of customer evaluations of the quality for online service providers (e.g., Ha 
and Stoel 2009; Holloway and Beatty 2008; Lin and Hsieh 2011). In sum, this aspect of our 
study integrates well with existing research and helps advance the development of the body of 
knowledge pertaining with the conceptualization and measurement of e-SQ. 
 Furthermore, our results identify the proposed measurement approach and resulting 
causal structure for e-SQ as superior to the alternative that treats this construct as a second-order 
reflective scale. First, our theoretical arguments support the specification of e-SQ as a formative 
construct. Second, our empirical findings demonstrate that a comparison of a structural model 
that treats e-SQ as a distinct construct with six proximal antecedents has a slightly better fit than 
a similar model treating e-SQ as a second-order reflective construct comprised of six first-order 
dimensions, further corroborating our theoretical argumentation. Importantly, the six proximal 
antecedents explain 84% of the variation of the overall e-SQ construct, which implies that each 
antecedent contributes significantly in forming consumers’ perceptions regarding the overall 
quality of an online service provider. Notably, formatively-specified models are based on a 
multiple regression (Diamantopoulos and Winklhofer 2001) and therefore multicollinearity 
among the (formative) indicators poses the same problems as in that statistical technique 
(Mackenzie, Podsakoff, and Jarvis 2005). If the six proximal antecedents/dimensions of e-SQ 
were interchangeable (a key criterion for identifying a construct as reflective), only a few of 
them would contribute towards explaining the variance of the construct, leaving the coefficients 
of the other dimensions to be insignificant (Law and Wong 1999). However, in our study only 
one antecedent of e-SQ (customer service) is insignificant. Considering these results, along with 
the relatively high R2 and the fact that the formative model has a better fit than the reflective 
model, it would be reasonable to conclude that the six proximal antecedents/dimensions of e-SQ 
are not interchangeable. 
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Our results also provide important implications for managers. First, customers develop 
overall judgments about e-service providers by evaluating some critical quality characteristics. 
Therefore, firms must regularly monitor their website performance along these dimensions and 
take corrective actions as needed. Furthermore, customer feedback analysis provided in the form 
of comments, service evaluations, or complaints on the focal website, third-party sites, and 
online forums can serve as valuable sources of information. The use of competitor benchmarking 
can also help e-service providers to assess their performance on each aspect of service delivery. 
Our findings highlight that informativeness contributes the most to the overall quality 
perceptions, followed by fulfillment/reliability and website design. Although online firms must 
devote special effort and resources to improving these aspects, they should remain mindful of 
customers’ unwillingness to compromise acceptable quality levels. For instance, customers 
expect an e-service provider to protect them from financial fraud and safeguard their personal 
information. Even though superior security/privacy features may not appear as offering a 
competitive advantage, it should be considered “par for the course” for all online service 
providers and its absence should be considered a competitive disadvantage. In sum, given the 
customers’ different priorities and varying expectation regarding quality dimensions, each online 
firm must adopt and use its own performance evaluation approach, while developing an in-depth 
understanding of the perceptions and behavior of different customer segments. 
Second, our findings establish that e-SQ has a strong positive effect on trusting beliefs 
which, in turn, significantly influences customer loyalty. Maintaining a large number of loyal 
customers is the ultimate objective of all firms that desire to achieve superior performance 
through online activities. Given the dynamic nature of the Web, meeting customers’ expectations 
is in a constant state of flux. Services-related firms need to invest the necessary resources to 
continuously monitor the online customers’ perceptions and their behavior, anticipate 
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competitive moves, and monitor technological developments. Timely response to customers’ 
changing needs and preferences is a critical factor for success in online environments. Our 
findings clearly demonstrate that e-service providers have a great opportunity to acquire and 
maintain loyal customers by offering a superior online experience. 
 
Limitations and Directions for Future Research 
Our findings are influenced by a number of contextual factors which may limit their use in other 
settings. First, the study was conducted in the context of e-service providers in the travel 
industry. Although the proposed model of the antecedents and consequences of e-SQ can be 
readily adapted for use in other contexts, its external validity should be reassessed through 
replication studies. Second, our focus was on hotel reservation services and, as such, we did not 
consider hedonic quality aspects or dimensions that relate to the delivery of physical goods, 
which are important to the online purveyors of such products. Future studies should expand the 
conceptual framework developed in this study to include such quality elements as well. Third, 
our data collection was based on a cross-sectional survey, which inhibits making causal 
inferences between e-SQ and its antecedents and outcomes. For a better understanding of the 
proximal antecedents and performance consequences of e-SQ, longitudinal studies using causal 
research designs are needed. Fourth, although on average our response rates compare favorably 
with those obtained in other online surveys, our samples were relatively small and future studies 
should use larger samples for enhanced statistical power. Fifth, our informants made a hotel 
reservation during the year preceding each study and we did not identify the exact timing of their 
last reservation. Moreover, although we explicitly instructed respondents to complete the 
questionnaire focusing on their last online booking experience, customers’ memory can be 
circumscribed and thus less than accurate information regarding the site and/or experience may 
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have been conveyed. Finally, our samples included only people that made a hotel reservation 
using a specific website. However, it would also be useful to examine the attitudes and 
perceptions of people who visited a specific website but decided not to conduct any transactions, 
for various reasons. Unfortunately, contact details of website visitors that are not turned into 
buying customers are not generally available to online retailers or service providers. More 
sophisticated tracking techniques may be used for this purpose. 
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Figure 1 
A conceptual model of the proximal antecedents and customer outcomes of e-service quality  
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  
Dashed lines represent the additional relationships estimated for the partial-mediation model 
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Table 1 
Measurement Scales, Confirmatory Factor Analysis Results, and Reliabilities 
 
Constructs and Measurement Items 
Standardized Loadingsa 
Study 2         Study 3 
   
Security/Privacyc (Wolfinbarger and Gilly 2003)  
(α = .92/.89; CR = .92/.89; AVE = .70/.73) 
 
 
 
I feel safe in my transactions with this website .74 b --- 
I feel like my privacy is protected at this site .84 (12.69) .85b 
I trust this site will not misuse my personal information .82 (12.29) .89 (15.00) 
I feel I can trust this website .91 (13.72) .82 (13.40) 
The website instils confidence in customers .85 (12.88) --- 
Fulfillment/Reliabilityc (Wolfinbarger and Gilly 2003)  
(α = .90/.91; CR = .90/.92; AVE = .70/.74) 
  
You get what you booked from this site .80 b .82 b 
This website gets bookings correct .87 (14.47) .91 (15.60) 
The online receipt informs me of the total charges that will be debited against my credit card .83 (13.55) .79 (12.70) 
Transactions at this website are error-free .86 (14.25) .91 (15.72) 
Customer Servicec (Wolfinbarger and Gilly 2003) 
(α = .87/.84; CR = .87/.86; AVE = .68/.67) 
  
The website is ready and willing to respond to customer needs .80 b .63b 
Customer service personnel are always willing to help you .82 (13.59) .89 (9.67) 
Inquiries are answered promptly .86 (14.39) .92 (9.81) 
Informativenessc (Wolfinbarger and Gilly 2003) 
(α = .91/.93; CR = .91/.93; AVE = .78/.82) 
  
At this site, I have the full information at hand .88 b .93 b 
The website provides in-depth information .91 (18.74) .94 (23.32) 
The site helps me research services .87 (17.21) .85 (17.93) 
Website Designc (Bart et al. 2005; Montoya-Weiss, Voss, and Grewal 2003)  
(α = .94/.88; CR = .94/.88; AVE = .71/.72) 
  
The site offers a logical layout that is easy to follow .76 b --- 
The illustrations for the services at the site are helpful in making a purchase decision .83 (13.19) --- 
The site provides a clear directory of available services .78 (12.29) --- 
The site is visually appealing .91 (14.67) .80b 
The visual appearance and manner of the site is professional .90 (14.53) ---- 
The site displays a high level of artistic sophistication/creativity .86 (13.74) .86 (13.05) 
The site is engaging and captures attention .83 (13.25) .88 (13.29) 
Customizationc (Wolfinbarger and Gilly 2003; Srinivasan, Anderson, and Ponnavolu 2002) 
(α = .96/.93; CR = .96/.93; AVE = .75/.69) 
  
This website enables me to choose services that are tailor-made for me .82 b --- 
The advertisements and promotions that this website sends to me are tailored to my situation .79 (13.85) --- 
This website makes me feel that I am a unique customer .87 (16.12) .89b 
This website gives me personal attention .90 (16.93) .91 (18.90) 
This website understands my specific needs .93 (17.92) .83 (15.74) 
This site has features that are personalized for me .90 (16.77) .87 (16.91) 
This website stores all my preferences and offers me extra services or information based on 
my preferences 
 
.85 (15.31) 
 
.72 (12.14) 
This site does a pretty good job guessing what kind of things I might want and making 
suggestions 
 
.86 (15.66) 
 
.74 (12.82) 
e-Service Qualityc (Montoya-Weiss, Voss and Grewal 2003)  
(α = .93/.92; CR =.93/.92; AVE = .78/.79) 
  
This site provides a high level of overall service .90 b .91 b 
This site provides convenient service .92 (21.46) .86 (17.12) 
This site provides reliable service .89 (20.11) .91 (19.54) 
This site provides helpful assistance .83 (16.92) --- 
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Table 1 continued 
 
Constructs and Measurement Items 
Standardized 
Loadings a 
Study 3 
  
Trusting beliefs (Schlosser, White, and Lloyd 2006)  
A. Abilityc (α = .92; CR = .92; AVE = .67) .62  (7.26) 
This website seems very capable of performing online transactions .80b 
This website appears to be successful at the things it tries to do .74 (11.14) 
This website seems to have much knowledge about what needs to be done to fulfill online transactions .88 (13.90) 
I feel very confident about this website’s online skills .87 (13.87) 
This website appears to have specialized capabilities that can increase its performance with online 
transactions 
 
.78 (11.97) 
This website appears to be well qualified in the area of e-commerce .83 (12.93) 
B. Benevolencec (α = .93; CR = .93; AVE = .81)  .80 (11.04) 
This website seems very concerned about my welfare .88b 
My needs and desires appear to be important to this website .96 (20.28) 
This website seems to really look out for what is important to me .86 (16.70) 
C. Integrityc (α = .90; CR = .90; AVE = .70) .89 b 
This website seems to have a strong sense of justice .85b 
This website appears to try hard to be fair in dealings with others .84 (14.08) 
I like this website’s values .85 (14.45) 
Sound principles seem to guide this website’s behavior .81 (13.44) 
Satisfactionc (Wolfinbarger and Gilly 2003)  
(α = .85; CR = .86; AVE = .67) 
 
I am sure it was the most right thing to make my travel arrangements at this website .74 b 
I am satisfied with my decision to make my travel arrangements at this website .82 (11.55) 
I am happy I made my travel arrangements at this website .88 (12.49) 
Loyalty Intentionsc (Parasuraman, Zeithaml, and Malhotra 2005)  
(α = .92; CR = .93; AVE = .72) 
 
I say positive things about this website to other people .93b 
I will recommend this website to someone who will ask my advice .96 (25.71) 
I encourage friends and others to do business with this website .88 (19.89) 
I consider this website to be my first choice for future transactions .79 (15.44) 
I will do more business with this website in the coming months .65 (10.94) 
  
at-values are in parentheses. 
bItem fixed to set the scale.. 
cSeven-point scale, anchored by “Strongly Disagree” and “Strongly Agree.”
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Table 2 
Descriptive statistics and correlation matrix1 
 1 2 3 4 5 6 7   8 9 10 11 12 
             
1. Security/privacy ---            
2. Fulfillment/reliability .62 ---           
3. Customer service .52 .57 ---          
4. Informativeness .60 .69 .68 ---         
5. Website design .50 .42 .55 .59 ---        
6. Customization .44 .22 .49 .48 .61 ---       
7. e-service quality .57 .62 .58 .72 .56 .46 ---      
8. Ability .39 .47 .43 .53 .39 .29 .64 ---     
9. Benevolence .33 .16 .42 .44 .49 .67 .35 .35 ---    
10. Integrity .39 .29 .50 .49 .48 .58 .45 .51 .70 ---   
11. Satisfaction .51 .55 .54 .66 .52 .45 .70 .65 .48 .57 ---  
12. Loyalty intentions .41 .43 .47 .59 .45 .48 .57 .61 .51 .62 .71 --- 
Mean Score 5.35 6.22 5.48 5.73 5.04 4.24 5.80 5.92 4.46 4.88 5.59 5.48 
Standard Deviation 1.17 1.02 1.12 1.15 1.14 1.37 1.06 .94 1.39 1.08 1.10 1.14 
1Correlations and descriptive statistics are based on the mean scores of the items comprising each construct. 
2All correlations are significant at p<.05.    
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Table 3 
Structural Model Estimation Results for the Proximal Antecedents of e-SQ 
Full-mediation model1 
 
Hypothesized Paths 
Expected 
sign 
Standardized 
coefficient 
 
t-value 
 
p-value 
     
H1a Security/Privacy→ e-Service Quality + .13 2.34 .020 
H1b Fulfillment/Reliability → e-Service Quality + .37 6.27 .000 
H1c Customer service → e-Service Quality + .04 .71 .478 
H1d Informativeness → e-Service Quality + .71 11.18 .000 
H1e Website design → e-Service Quality + .11 1.93 .054 
H1f Customization → e-Service Quality + .15 2.82 .005 
H2 e-Service Quality → Trusting beliefs + .52 4.97 .000 
H3 e-Service Quality → Satisfaction + .65 7.18 .000 
H4 Trusting beliefs → Loyalty intentions + .27 4.09 .000 
H5 Satisfaction → Loyalty intentions + .74 8.79 .000 
1Fit statistics for structural model 2(961) = 2013.91, p<.00; 2/df = 2.10; CFI=.97; NNFI=.97; RMSEA = 0.069.
  
37 
Table 4 
Structural Model Estimation Results when e-Service Quality is Specified as a Second-order 
Reflective Scale1 
 
Hypothesized Paths 
Expected 
Sign 
Standardized 
Coefficient 
 
t-value 
 
p-value 
     
H2 e-Service Quality → Trusting beliefs + .76 5.98 .000 
H3 e-Service Quality → Satisfaction + .76 7.30 .000 
H4 Trusting beliefs → Loyalty intentions + .22 3.46 .000 
H5 Satisfaction → Loyalty intentions + .77 9.69 .000 
1Fit statistics for structural model 2(847) = 1923.70; p < .00; 2/df = 2.27; CFI = .97; NNFI = .96; RMSEA = 0.075.
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APPENDIX 1 
An overview of the most representative studies of Electronic Service (e-Service) Quality Conceptualization and Operationalization 
   Dimensions***  
Author(s) Domain No of 
Dimensions** 
Security/ 
Privacy 
(64%) 
Fulfilment/ 
Reliability 
(64%) 
Customer 
Service 
(72%) 
Website 
Design 
(72%) 
Informativeness 
(44%) 
Customiza
tion 
(24%) 
Outcome variables 
Aladwani and Palvia 
(2002) 
Multi-
context 
4    x x  overall quality  
Barnes and Vidgen 
(2002)  
(WEBQUAL 4.0) 
 
e-Bookstores 
3 
 
  x  x  - 
Bauer et al. (2006) 
(eTransQual) 
Online 
retailing 
5  x x x   perceived value 
customer satisfaction 
Cai and Jun (2003) Online 
retailing 
4 x x x x   overall quality 
Collier and Bienstock 
(2006)  
(E-Service Quality) 
Online 
retailing 
12 x x x x x  satisfaction 
behavioral intentions 
Cristobal et al. (2007) - 
(PeSQ) 
e-Commerce 4  x x x   satisfaction 
website loyalty 
Fassnacht and Koese 
(2006) 
e-Service 9  x  x x  overall quality 
Francis and White 
(2002) (PIRQUAL) 
Online 
retailing 
6 x  x x   behavioral intentions 
Gounaris and 
Dimitriadis (2003) 
Web portals 3   x  x  - 
Holloway and Beatty 
(2008) 
Online 
retailing 
4 x x x x   satisfaction, 
repurchase intention, 
WOM 
Janda et al. (2002) Online 
retailing 
5 x    x  satisfaction, WOM,  
likelihood of future 
purchases, likelihood 
of complaining 
Kaynama and Black 
(2000) (e-Qual) 
Online travel 
agents 
7   x x  x - 
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   *Conceptual papers based on literature reviews – Dimensions appearing most consistently among papers reviewed. 
 **There were other dimensions that were not as frequently appearing in order to include in this table (i.e., ease of use, accessibility, sensation, enjoyment, 
ownership conditions, competence, tangibility, empathy, etc.). 
***Frequency of appearance of each dimension in the studies in parenthesis. 
Kim and Stoel (2004) Online 
retailing 
6 x  x x  x satisfaction 
Ladhari (2010)* e-Service 6 x x x x x  - 
Lee and Lin (2005) e-Bookstores 5 x x x x  x overall service 
quality, satisfaction, 
purchase intentions 
Li et al. (2002) e-Service 6   x  x   
- 
Long and McMellon 
(2004) 
Online 
retailing 
5  x x    overall quality, 
positive WOM 
Madu and Madu 
(2002)* 
e-Quality 15 x x x x  x - 
Parasuraman et al. 
(2005) (E-S-Qual and  
E-RecS-Qual) 
e-Service 7 x x x    perceived value, 
loyalty intentions 
Rowley (2006)* e-Service 10 x x  x x x - 
Sohn and Tadisina 
(2008) 
Online 
financial 
services 
6 x x  x x x - 
Wolfinbarger and Gilly 
(2003) 
(eTailQ) 
Online 
retailing 
4 x x x x   overall quality, 
satisfaction, loyalty 
intentions, attitude 
towards the website 
Yang et al. (2004) Online 
banking 
6 x x x    overall quality, 
satisfaction 
Yoo and Donthu 
(2001) 
(SITEQUAL) 
Online 
retailing 
4 x   x   overall quality, 
attitude towards the 
website, site loyalty, 
site equity, purchase 
intention, site revisit 
intentions  
Zeithaml et al. (2002)* 
(e-SQ) 
e-Service 5 x x  x x  - 
  
40 
APPENDIX 2 
Items dropped following scale purification procedures 
 
 
 
Security/Privacy 
 
- The website has adequate security features 
- I feel secure giving out credit card 
information at this website 
- The website clearly explains how user 
information is used 
 
 
 
Fulfillment/Reliability 
 
- The service I received was represented 
accurately by this website 
- Easy booking and payment mechanisms exist 
 
 
 
 
 
Customer Service 
 
- When you have a problem, the website shows 
a sincere interest in solving it 
 
Informativeness  
 
- This website has comprehensive information 
- This website is a very good source of 
information 
 
Customization 
 
- This website makes booking 
recommendations that match my needs 
- A first time visitor can make a booking 
through this website without much help 
 
 
 
Website design 
 
- The download time was acceptable 
- All texts and menus displayed properly 
- Information on the site can be obtained 
quickly 
- The site content is easy for me to understand 
- The overall layout of the website is clear 
- I like the graphics of this website 
 
 
